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Collector slider of oxide dispersion strengthened alloy for pantograph - 
comprises copper@*or iron@ sintered alloy; with dispersed ultrafine 
ceramic particles of specified dimensions 

J08065806 Collector slider of oxide dispersion strengthened alloy 
comprises: copper sintered alloy or iron sintered alloy; dispersed 
ceramic ultrafine particles having pref . average size of 200 nm or less 
and solid lubricant particles or solid lubricant staple fibre having pref 
average size of 0.25-10 mu . The alloy powder contains 99.9 wt . % or more 
of Cu or Fe, and one or more of Sn, Bi, Cr, Mn, Nb, MoS2 is prepd. , then 
the ceramic ultrafine particles and the lubricant particles or staple 
fibres are mixed with them. 

ADVANTAGE - Suitable for high speed pantograph shoe due to its high> 
strength and high abrasion resistance. 
(Dwg.0/7) 

JP8065806 A 19960308 DW199620 B60L5/00 009pp 
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B6QL5/00 ;C22C9/10 ;C22C38/00 ;C22C38/02 
1996-194943 [20] 

PAJ ======= 

OXIDE DISPERSION STRENGTHENED ALLOY CURRENT COLLECTOR SLIDE MATERIAL AND 
MANUFACTURE THEREOF - 

PURPOSE: To provide lubricity equivalent to or higher than a slide 
material for a conventional pantograph and to improve wear resistance 
under the sliding condition of a conducting state and at the abnormal 
conduction by forming it of copper or iron sintered alloy in which 
ceramic ultra-fine particles and solid lubricating material particles or 
solid lubricating material short fiber are dispersed. 

CONSTITUTION: Oxide dispersion strengthened alloy current collecting 
sliding material is formed of copper or iron sintered alloy in which 
ceramic ultra-fine particles and solid lubricating material particles or 
solid lubricating material short fiber are dispersed. The sliding 
material is used as the slider 1 of a pantograph having the slider 1, a 
shoe 2 and a horn 3. The ceramic ultra-fine particles have mean particle 
size of 200nm or less, and 500 pieces/&mu m<2> or more are dispersed over 
the entire area of the sliding material. The mean particle size of the 
solid lubricating particles or the solid lubricating short fiber is 0.25- 
lO&mu m. The alloy with the copper or iron contains Sn, Bi , Cr, Mn, Nb, 
etc. 
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(2) 

1 

[M^91 2 ] 1 E*©&?#tt!ift;£&£(&tta 

[w*^ 3 ] m:ft£ i E*t©&?&ttftffc££3!£MUR 

ftttfcfc^T, MEiS7 5y*;*jH«tt^©¥iSttfl5)G* 
2 0 0 nmE^TfcD^WreH^*^?-©*^ 
&XUMI5HflE9IW^SIKItfi[>^ifta]Q«0. 2 5 ~1 

an**. 

2 0 0 nmKT-C*t)*"3itt^||*a»»0**«lK:^: 

»»fc*^T. MEi:9 5v*;*«««^©*#*a*i 
«« xbitt * « ^ t s t r * na^«3S^-&^s 
Mtan*?. 

6 ] W#:£ 5 E*©&^fklAft;$&a&tta 

(0.0111% , 2 0nm), Bj&(0.0lM% 
, 5 0 0 nm) , (1 . 0tl% , 5 0nm) S 

ZfDA (1. 011% , 2nm) ©4jft*lt*"ClSA/« 
A B C D<D«5Hl*l(cmi5-t 7 5 y ?>ljB1Rtt?© 

***t¥^i*aTPMiHi3ft»^*n*ci:*w«t-r*tii[ 
fc^r. 99.9 ■*xa±©a*svuiftoflrn*>i 40 

j£#ch. Sn, Bi, Cr, Mn, Nb, MoSi ©5 



#Bfl¥8 - 6 5 8 0 6 

.2 

« C £ lc J: o TWE-fe 5 5 y 0 * SLm&Jgffltf- JU 

-^■A^tiifclc, fflE&M&$«0rB©ttSK:j&ftd-i»- 
* £ £ t «fc o T WE4JR»*©rt«CirE-fe 

©fiStt. 

mz&^T, tt«$^JR»^»ttSA< 6 0 um^±©S4 
£ 4 0 Mxeu^tr r t*W«fr*tt^»«ffllft; 

[»*aio] WjftagKEito-fe^ay^^s^tH 
#» swfi^x ttH<«B ra** situ e^ir-r z> &-&&m 

3Mb£&£m«afttt©sjfi£&. 

[tt&Bl 1] 5 

^ 7. J^* t sattttfftfl JC <fc -a T^M a ■* a SB 2 

axe i fcfi^f* t «49« aat^isaifl:** 

i?mmaift«ffi^jR«&*©®iigfe. 

'[■mwu 3] to*. ##. *— >*«A«:^>^if 

*HR3Mt*&S!iMiai«t*f Dfitlfcui £ 

bit c itwatr****. 

t. »ErD«»«*ii6ff^«»6ai&ic*»W"C'Siafts 

[Mf$£l 6] Mf^jgi 5E«©^>^y?7SRll/ 

1 7] Sfjfc^ 1 i»6 6 ©ViTn^fCfB^©^ 

6 3~7 7'NThn»J«t©»««««»SnTV»*A> 

^ 5 7 * ISM bfc d t t f S 
[^HJ©»*ffl/iSiBJ] 
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(3) 

3 

[0 0 0 1] 

isms, iH^ttMi^fcs^tt^ffins^tffl^&r; 

[0 0 0 2] 

mttiS'fei&SS'fbb^Oifc*. flAtf, 3 0 0kn/hEU: 

■ro#iR3ic*B»-r*itt««r»»T»t*«t±fiBoiaia 

*£ifc:J:oT«&-r*#«tt.' (i) M8$«lH)SM€ (i 

i) 7-i7tC«t^)?§a«g. StX* (iii) 7-;7 tcAoT 27 

t^»T?** (#WWtt. iS8t^#I&, 1 9 7 7?, 
12 2i, JB1R 1 9 7 4?, Sg 

2 8t, 6MicK«) . seoT. TD«K»ji«n*tt 

[0 0 0 3] ffi»«f£2fctfXft£*tt 

#&fc]T * £ . 4$ BB BS57 - 9850^&« K «gil©3$-f b:£S 
<tLT. Zr, Cr, Cd. B e 3§:©@igS©4>ftV>7G 

®-fb*fT5*S^E«$nTVi.5. ^58^2- 213433-^ 
^P¥l-96338^^, 4*H>B60-2084024»&a 

fl-fc, ftlH]¥3-2338 ^»«, ^M^F2-213433^ 
48. »H BS63 - 83240^4i$B IClfUft* tt9?3^7* 

7S7^^«fifli s*©*n-t»**». sets 
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4 

«*©iMb*B©*s*fc*u «a, jRe**©ttT* 
jb<. 

[0 0 04] 

[WJ8jWIHfcbJ:3i:"rSK«] *5EW©l»tt. ±» 

b fcft3fe©&<bJB£&&l^b^#&lirtbffi$B-&&©!i 

£iu©aiiites#u b^fea««ag©m»^#Ttc^' 
»t*wi»6tt;Rtf7-*R£*©»«»s*fln f T©» 

[0 0 0.5] 

[3&S£$ifc-f3fc»©^a] *3Eifl©tt^!Mtt!lflS'& 
&9&«flft*m. -fe 5 5 >y * Xjefttt?-a:IS#n»4r 

[0 0 0 6] Sfc. *RH©tt?&1ft!ftft;££9**fl 

iwc-fe7 5yi'Xja«a^oT^tiS3&«2 o o 

n mfinFTT* 0 #:3MEH<W»*^T©¥*$tteS Jfc 
ttmiSB#fl»#filRttO?i%II[SAt0 . 2 5 ~ 1 0 <i 

[0007] *?zw<D®.Tftm%itt.'e?&m$km® 
n*m, mi± ? s * * tt-*©¥*s*MEa« 2 

0 0 n m£TFTj&oR-fe5 5 y ^XStt^A* 1 

[0008] *&. *f&HDVLttmm£&&3aM*m 

* X &TT * D *t3tt-fe 5 5 y ^ xaWA^tDlSLmifi 2 
OOnmKTTiO, SEIZES y trxmmz.? 1 11% 

[ooo9] *^Bjcos^«3a{b^^*ms 

0 0nm£(TT$D, 1 ¥^V-f ^ p^— \z 5 0 0 

[0 0 10] Sfc. *RH©&?^tt3ftfc£&a!ft*ai 
»J*ttt. MC-fe7 5yi/Xia«BI[^f4*fi-« (SIX) 
tBE-fe^Syirxaaift^oaFi^S^IIIJIH (nm) t<0 
M«S;l^*fScBfiS^57T«^bfci:^tC, Ajft (0. 
0 1 2fi% , 2 0 nm) . (0.0 111%, 5 0 

0 nm) , (1 . 011%, 5 0 nm) &.ZfD& 
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5 

(1.0«fi% , 2nm) » 4^&B^T^^raa^ 
A B C D (D«3HrtfC-fe ^ = >y i7 X]Btt&?ti«*ft tap 

(0 0 11] *5!BJco«i^«it^t-&^S!*m}l 

[ooi2] *5shj«. mzmmisfrmmzmz.. &tf 

[0 0 13] *K9I0&?&tt&fc£&£tA«Bft# 

6. ■fe7 5y^X«St^05 , 6lflXtt2a*trilE««X 
ftli, 0. 0 0 1 «m— 0. 2 um-Cab^feK>*tiff*bV5 

[0 0 14] 3-jfc. *8H®&?att!iM;£&saMffl 
»P*m. # 0 . 0 0 1 Atm~0. 2 /xm ©«H=- 

ttaB"P»*bTV»*A 1 N&^&tfBN)|S)r^CD5-& 11 
XH21£0.2~1.0if%, «FSU<ttO. 0 5~ 
0.21I%S:t*, 35«*«CuCDfl&K:, Sn, BI. 
Cr, Mn, Nb, M0S2 ©S^fc^ tfe lffiti 

to 0 1 5] src, *R«ratmm3£ft:-&&3!ft*a 
IStJte, ^77r-fh'5'f7A-ii,o~io.oii 

0.001 um~ 0 . 2 il m<DlfiLTVtWt 
~Z®tt'P\ZftWt.VT^2)A 1 N!K^S(^BNteTC0 5^ 

1 ixu 2 a* 0 . 2 ~ 1 . 0 mm.%, l < \t o . o 

5~0.2X£^*, SS^CuroffilCSn, Bi, C 
r, Mn, Nb, M0S2 CD&l$.ft<Dz>*>'J>l3:< <hfc 1 

[0 0 16] *HH0tt?#ttttft-&&i!!ai«B 

Kj&te, K1M0. 0 0 1 um ~0. 2 ym ©fir^jR 
ffiTSt}«|J|C»«bT^-5BNSf?S0. 0 1~1. OS 
aajiCuOffitSn, Bi, Cr, M 

n, Nb, M0S2 <D&l£ft<D-o%'J>te<£<bimyit 

[0 0 17] Sfc. *RH0&^tt3*ft:-&&£!*ttfl 

tt* c: t ic«t o Tmm&mw3i<D\Hmzfjiim-k 55^^ 

^-»-»«*-&SlC+»*:|§HE3[ifl[t|HrtEi^|HJiJ^^5 
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[0 0 18] *«MIC*i»t**#tttt»ft»4£lToai»3 
l©*tSn, Bi, Cr, Mn, Nb, Mo 

ffi + JC, S&fcttSSMfrtffO. 0 0 1 /im~0. 2/*m© 

10 *100t~20 OTCOfiflGWfcfiySU HI$ICflftG« 
1 0'~1 O^TorrfcHMSU J&tfX&S-f 
BETj-^EE. *ME9 9. 9MX£lLk©»KflE 
A r *XXf4H<SOW«flDNi#Z«0^gttj!f^t«k 

;i/5;U§fi^S^j5Tl 0 0~3 0 Orpm TlSfe 
U 2 0B$M£t|*iO££fcja3SfT3. S^WfcK^ 
<fc«&*£9 9. 9 9 S*Xl^©j«ttft**&8K*f'ICT 

*«Mft-r*oj&»j;v». *&, ttttft£&nsm©«t&* 

. ©Mff#*9 9. 0~9 9. 9S*96T*D, K*fr*©¥i% 

20 &sa*2 0 0 tfmJKT^fcfcflDat.tn. 

m BtTT**Ct*»»SU<. AlN&far;BNg 
^tt>iC»6S9 9. 2 S4%«±, &*tt?©tt|ft$© 
SRficJJMWA 1 NfitTTttl 5 OW/ra • K£t_b, BN 

[0 0 19] ^fgBJte. ft**V»K*<0»*tSn, B 

i. Cr, Mn, Nb, M0S2 ©5"fe4>fc< 1 a 

tt^SWBNtiT©3%©l«fttf 2 «£©«*»*£ 
*^ttft**flMa«l'taS»*0. 0 0 1 urn ~ 5 Mm 

©a 1 N!&Ta^BN!ia^roiaifc«2a*^«$-& 

«^*YfcW0^5 7r-f htf-YX*— 1 0 
OOW/m-KKi, tt^O. 3 xim ~2 Mm, «l 
~1 0 0 tfnTT?»* *>©**#£ LV>. 

[0020] *&. *36m\tMtik<D&Mttm&**mvi 

40 t*«««j-&£<bS-a-**2»lS£. ^2gXg(C«fc 

^*fta**jB 3 aiat *fiff-r* c tsiMstr* 

■fe 5 5 y ^ X»m^ra*©Kjgj*lc a& « . 
[0 0 2 1] *5fi«tt, l»abtl255?/i'Xtt : ?3iMR 

TftWL&m&ttfr *>ts.Z>rt ymT 0 S*J \z & 
a. 

[0022] m. *%i»K:ffi«««te()^^bm©«jp(» 
50 tt*M*-&^s«©*«itjRtftu six^i^ramiB 
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if^mmLxmuL, ummmzmm^ 9. 9 9 as 

%«±©ii&i&fig*3S&tf9 9. 9m&%£k±<D&m&.A 
1 ZmmitZ 0-5 0 : 70~5 0(C*g£U DDJEXtt 

CO 0 2 3] 

h#sb rawa^x *ttt£i«ift £ as \z «»-r 

[0 0 2 4] •fe75y^^»^tLTJattS2 0 0 nm 
aTT*»i-ntf+»J6:3ftfl3a»*3S«#6n*:V». «fc DMA 1 

ICfi«fWS;S-r«OT, 1- 1 0 0 nm^SLli. <fc 

^•*fiT36***#6nS**, 0.01-1. 0fifi%*iSf 
£LH. «£0$?$L<teO. 0 3~0. 31i%T*5, 
[0 0 2 5] uuTffi!Sn5t75 7i'XS*B, H 
Yfc*. **bttSOTfbtt©l«$fctt2 8£U: 

T. »CIt*tt«RettiWSHA 1 1 Oi, Z r Oi, M 



(5) 8-6 5 8 0 6 

* g O, CrN, Z r N. S i Oi , T i Oi , A 1 N. 
TIB., ZrBj, BN, B.C. 3-SIC, Tl 
C, TIN. NbC<75o^iaXtt2a«±*tJf$L 
<. #*&fc££*©ttieir 9 5 ?£*©*©&«#:* 
#0.001-0.02 »mift««tlltt!|^ftt5 

W afctt#r**>6T?**. BW©tfc«##a»0. o 0 1 
-0.02 tfm©«HTr**&Htt«, «««-&^t:tc 
J: *«ttl{bTS«iSd« o . o o i /imcot-^Tibae: 

«s*o. o 2 umsst%x.?>n«.jit*^^ii)?,n 

5. ftfc. 0.001 -0. 0 1 itm STF^Jf^LH. 

y ?;ttt?£ffl%St>ttft«#£©Jt£:jS 
tt, M&£tM;m*&©l^lttt©fe«£feMft©iftU 

T. 9 9.0 S*»fil±©»B«*WaT?»5.' (Rrtc, A 
a? 1 N. BNtt*»a^tt*fcE*L«<. »Jtl^ 

[0 0 2 6] g*&fi£©f&:»-£^ 1 Cwt. 

[0 0 2 7] 
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[0 0 2 8] 2 l^To 

[0 0 2 9] 
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(MP a ) 


H B 
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6 0 — 7 0 
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>2 0 0 
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[0 0 3 0] 

[0031] (gttfli i ) * i ic-tn^n^^ns-&^ 



50 (nfntj-ioo^^ya) t&fjirjsafo 
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SUSffitf-JUSJU WS1 3 Omm. rtgl 1 
0mm. i^^lOOmm) ^{CiSg 1 0 mm<Z> S U S SJztf— )V 
1 5 0fflttt>t:8*r«. &KLfc#-Jt/=Jl/|*!£?SS 
££&A r -CBi&&, 1 5 Orpm T/K— ;P5;US5 75M1 
OBIBIEHEU K»»*H±4««WIC^^LT**. 

BN&tfCl4#-;U5JUrt^T#^&£??g 
&«M?i-&£ff 5 £ <hlC±oT-&&fcL/t„ *•&&<!:© 
ArSia^T, mClBI: 1 5 0 rpm 
. »£P*M17S5 5B*mTff-3fc. fc*. CfiEft-tS 

[0 0 3 2] (*M*iJ2) ^>^57ttB2K:*'-i\k 
3IC-TDS1. »#2. >3. T*M, ±8*5, ft 

SiE^l!/-?>^^7 7 2 0B3O 0km/h£Lt©j§5>gj£fT 

?z. mmmny^i/^y 2 0 «-ro«2 1. ##2 

2. *->2 3, tt7cA*2 4. ->'J>y2 5. 

f 2 6W^I^tl, -TDS2 1 £@5rr3ft#2 2 

7 *lflf«n"CV>4. ->U >y 2 5 ttfcKjfefTWfcttA 
#2©|*].*S 18 0° **.*Il£j&tTijflBfcj;3K:£Hfc2 

8 t0IE«|B*frr*. 

[0 0 3 3] (§^5£«sj 3 ) *5£Wtt*®.m l>tirt>5> if 

[0 0 3 4] H4l:^T3 1 J4**"W»*"rO«»0!) 
?B£#©fta*J*«ttlM&!ll. 3 3»i*58W©ft*-r 

tt©*a*J&KKIfciB*. 3 5 Ctf&feftflfttt&d&C!) 

IlfMK^l. 3 6 ttS£*^^^^^©a«* 

*6tSB*s*-c**. cn6©»*30»6, t£*#©jg«g 
•v\$±<m<DMjft*7ik-rz. twtofr^fz. tut)*, 

>8£fTTtt«»££©:fr#fc*£&fcJt^TJtJ»««J&» 

[0 0 3 5] H5tt*»9nc±Sm*-rD«ftg*l,fc 
^>^^57*ffllr»fc*^0, MnU »£©*»* ICS* 

t"**fta©^b?&^-re*TSb«. 4 o«^iii 0 0 
kBffl^-pjiia««S8Tro(»#6*, 4 0 okaiffi 

STii*ttS8ir©«E«^ 4 2 «*£*&©!$}$ 1 0 0km 
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«ST©Mffltttt«rc©#«*. 4 3tta*»eDi^ai 

0 0kmfflS©ffl««S8T©*«*-C**. .^SmB#©* 
± \Z J: S«s« 1 7- £ ?S£ KJ; o T£« L ftSflMftft 

. &&fimtem.mmzmt\iL7t. mm^mm>^mti<D 
m^iz^-o x±2 h<D(Dmmmmm^\zit^.T^ 
10 «*fi«sn«»*ft»fc. *©a*i4Ss«**»ii^-r 

Bi#H**JftTLfci», Cintt h D 'J*£©g*j**g 

[0 0 3 6] (^IS^j 4 ) #fg?jj©^-f t) S&Rtfft 
V>T$J3£bfc 0 1 © 5 0 12 0 VftffittMl 

T©#fS9i#©j*fsa, 5 1 8 0 v&ftvzm 

20 -c©2|cj8w«©j««*, 5 2 ramagmjE 1 0 vjuhmkhb 

T©*^^^©*«a, 5 3 KHIIHtE 5 Vft^f^SgT 

©*»9i*t©*«*. 5 4 }£«*#«*«*&#&©*» 

see 1 2 0 v~ 7 5 vT©f»i, 5 5 teft&ttmmm 
f^^^onMMs.i ov-4. 6v -vcom^m^n^ 
tiTK-r. m 1 iZTKTmMTitt&wftiift&ttt-vfc. 

«H*ffi#fiv»*^k:tt**fc£j&tB»snfcvs'b© 
©,■ «««E3&»KV»*frTTrJ4*«W»©«tttt*«W 5 

tCSJ St" -5 d t & LT Vi •£> . 

30 [0037] hp*, ««*EEjW*^£*i»*e:r— ^at 
ss^L^-r^. for, -*w«finr»ia«m»«»iBs< 

T'b««*£E3ft»ffittn»i«««r©7 , -^«*K:i*»« 

*^H^p a D ©*-&, fie3feffifiE©T0«#lCJt^T» 
W»=S5«iRmBE^fJ*«©<Si«*«pJjE^:c: t*t|^ s^-c* 
-S. a®^SS^i*ViCi«SliS©m*^ffT©^:#tL 

s^-r^. HP*, — «wici(sajfeff^©»*D*©«^ 

^%«LT, /T>^^57©«Sfcfiffi«-r*«lftfc»* 

[0 0 3 8] *58^*rt©-fe9 5s/i?Xja 

«&^*«t**g*t©BB*fc:"DV>TH 6 tCioTIB 
H6l4*«W©M*-rt)tR«R«*f5W«©*i 

' .^*©hDiJ»©*«^*t-rDffi«tt>©BN-g-*rfitC«fc 

■3Tt*©j:5k:*ib-r**>*wLfciB*-r»s. 6 0« 
*«w©-ro««©it»«a. 6 i»±fi#*©hDij* 
50 mm <omn^ 6 2t4BN$«sfia«sHsx«r 
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(7) 

11 

3. 

[0 0 3 9] (HlJB0tJ6) *»!Hfca»j6»*tt^$Hft!!Mt; 
^£&$*©£fig*&©J|J£0t|£. 0 7 ^ViTiJJBJ-T 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Oxide-dispersion-strengthened-alloy type current collection sliding material characterized by consisting of the 
copper system sintered alloy or iron system sintered alloy which a ceramic ultrafine particle, solid-lubrication material 
grain, or the solid-lubrication material staple fiber distributed. 

[Claim 2] Oxide-dispersion-strengthened-alloy type current collection sliding material characterized by the mean particle 
diameter of the aforementioned ceramic ultrafine particle being smaller than the mean particle diameter of the 
aforementioned solid-lubrication material grain, or the average diameter of the aforementioned solid-lubrication material 
staple fiber in oxide-dispersion-strengthened-alloy type current collection sliding material according to claim 1 . 
[Claim 3] Oxide-dispersion-strengthened-alloy type current collection sliding material characterized by for the mean 
particle diameter of the aforementioned ceramic ultrafine particle being 200nm or less, and the mean particle diameter of 
the aforementioned solid-lubrication material grain or the average diameter of the aforementioned solid-lubrication 
material staple fiber being 0.25-10 micrometers in oxide-dispersion-strengthened-alloy type current collection sliding 
material according to claim 1 . 

[Claim 4] Oxide-dispersion-strengthened-alloy type current collection sliding material which the mean particle diameter 
of the aforementioned ceramic ultrafine particle is 200nm or less, and is characterized by these 500 or more ceramics 
ultrafine particles per 1 square micrometer distributing in all fields substantially^ [ the aforementioned current collection 
sliding material ] in oxide-dispersion-strengthened-alloy type current collection sliding material according to claim 1 . 
[Claim 5] Oxide-dispersion-strengthened-alloy type current collection sliding material characterized by the content of the 
aforementioned ceramic ultrafine particle being 1 or less %,pf the weight in oxide-dispersion-strengthened-alloy type 
current collection sliding material according to claim 4. 

[Claim 6] In oxide-dispersion-strengthened-alloy type current collection sliding material according to claim 5, when the 
mean grain spacing (nm) of the content (weight %) of the aforementioned ceramic ultrafine particle and this ceramic 
ultrafine particle is displayed in both the logaritrirnic-scale graph A points (0.01 % of the weight , 20nm), B points (0.01 
% of the weight , 500nm), Oxide-dispersion-strengthened-alloy type current collection sliding material characterized by 
including the content and mean grain spacing of the aforementioned ceramic ultrafine particle within the limits of 

^ quadrilateral ABCD which connected C points (1.0 % of the weight , 50nm) and D points [ four ] (1.0 % of the weight , 

v 2nm) in a straight line. 

[Claim 7] In the oxide-dispersion-strengthened-alloy type current collection sliding material which consists of the copper 
system sintered alloy or iron system sintered alloy which a ceramic ultrafine particle, solid-lubrication material grain, or 
the solid-lubrication material staple fiber distributed 99.9 The copper more than weight % or iron is one component, and 
Sn, Bi, Cr, Mn, Nb and MoS2 either. After forming the end of an alloy powder which contains at least one or more sorts 
inside The manufacture technique of the oxide-dispersion-strengthened-alloy type current collection sliding material 
characterized by distributing the aforementioned ceramic ultrafine particle and the aforementioned solid-lubrication 
material grain, or the aforementioned solid-lubrication material staple fiber during the aforementioned end of an alloy 
powder. 

[Claim 8] A metal powder, ceramic powder, and solid- lubrication material powder or a solid-lubrication material staple 
fiber It contains with the product made from a ceramics, or a metal ball in the product made from a ceramics, or a metal 
container. While sufficient press force for making the aforementioned product made from a ceramics or a metal ball 
deform plastically the ** ** aforementioned metal powder is given by rotating this product made from a ceramics, or a 
metal container To make the interior of the aforementioned metal powder distribute uniformly the aforementioned 
ceramic powder, solid- lubrication material powder, or a solid-lubrication material staple fiber by growing up the 
aforementioned metal powder into a desired particle size The manufacturing method of the metal powder for 
oxide-dispersion-strengthened-alloy type current collection sliding material characterized by giving a sufficient rotational 
speed and a sufficient turnover time. 

[Claim 9] This compound metal powder is a compound metal powder for oxide-dispersion-strengthened-alloy type 
current collection sliding material characterized by particle size containing grain 60 micrometers or more 40% of the 
weight or more in the compound metal powder which contains a ceramic ultrafine particle and solid-lubrication material 
grain, or a solid-lubrication material staple fiber in a metal powder. 

[Claim 10] The manufacture technique of the oxide-dispersion-strengthened-alloy type current collection sliding material 
characterized by sintering the compound metal powder containing ceramic grain according to claim 9, solid-lubrication 
material grain, or a solid-lubrication material staple fiber under elevated-temperature pressurization. 
[Claim 1 1] The manufacturing method of the metal powder for oxide-dispersion-strengthened-alloy type current 
collection sliding material characterized by including the 2nd step process which mixes a metal powder and ceramic 
powder minutely by mechanical operation, and mixes minutely the 1st step process which obtains the metal powder 
which distributed this ceramic grain, and the metal powder, the solid-lubrication material powder or solid-lubrication 
material staple fiber which distributed the aforementioned ceramic grain by mechanical operation. 
[Claim 12] The manufacturing method of the metal powder for oxide-dispersion-strengthened-alloy type current 
collection sliding material characterized by including the 2nd step process which mixes minutely the 1st step process 
which mixes minutely a metal powder, solid-lubrication material powder, or a solid-lubrication material staple fiber by 
mechanical operation, and the metal powder obtained according to the 1st step process and ceramic powder by 
mechanical operation. 
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[Claim 13] The pantograph characterized by making the oxide-dispersion-strengthened-alloy type current collection 

sliding material of a publication into a slider at either of the claims 1-6 in the pantograph equipped with a slider **** 

and the horn. ' 

[Claim 14] The electric motor vehicle characterized by installing a pantograph according to claim 13. 

[Claim 15] The pantograph characterized by the aforementioned slider configuration being missing from back from 

advance, and having become the stream line in a pantograph according to claim 13. 

[Claim 16] The electric motor vehicle characterized by installing a pantograph according to claim 15. 

[Claim 17] The electric motor vehicle characterized by having become either of the claims 1-6 from the 

oxide-dispersion-strengthened-alloy type current collection sliding material of a publication, having equipped the part 

beyond 1 or it of the aforementioned current collection sliding material with the pressure sensing element, and installing 

the fixed pantograph by which it pushes up and the contact to trolley wire is held under the force. 

[Claim 18] The electric motor vehicle to which the fixed push raising force is characterized by installing the pantograph 
from which the contact to trolley wire is held by 63-77N in a claim 17. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the strengthening copper alloy which is excellent in the conductivity, the 
lubricity, and abrasion resistance which distribute ************ grain and solid-lubrication material grain, or a 
so lid- lubrication material staple fiber, and change and this strengthening iron alloy, especially current collection sliding 
material suitable as a pantograph of an electric motor vehicle, and relates to the oxide-dispersion-strengthened-alloy type 
current collection sliding material which consists of the copper system composite or iron system composite which is 
excellent in abrasion resistance also under unusual sliding conditions, such as arcing. Moreover, this invention relates to 
the traffic system which used the electric motor vehicle and the. aforementioned electric motor vehicle which used the 
pantograph for the aforementioned current collection sliding material. 
[0002] 

[Description of the Prior Art] The electric motor vehicle of Shinkansen others accelerates in recent years, and the current 
collection status is also made severe. For example, in the next generation Shinkansen which aims at 300km [/h ] or more 
operating operation, in order to decrease the irregularity of the car-body upper part, it is in the inclination that a 
pantograph total decreases, and, as a result, the burden of current collection of the pantograph of a piece is becoming 
large. During a tramcar run, it is the current collection sliding material for pantographs (it abbreviates to a "slider" 
below.), (i) Erosion loss in quantity by the pure mechanical- wear (ii) arc, And (iii) it is well-known to consist of three 
factors of the abrasion loss originating in the degradation of an organization produced with the arc (it will indicate to the 
28th volume and 6 pages in the 22nd volume, the 1st page, the Arimoto **, electric railway, 1974 in Toshio Teraoka, a 
lubricous society magazine, 1977). Therefore, it is thought that the property required of a slider requires a wear property 
is not only good, but that should have the structure intensity and electrical property (good conductivity) as a current 
collector. For this reason, even if it is the alloy of what ** and it can satisfy the . wear-resistant demand under a usual 
dry-type sliding wear condition to some extent although research and development in various wear-resistant alloys, 
especially a sintered alloy is done as a slider material for pantographs from the former, what satisfies all wear-resistant 
demands under an arcing condition can be found out. 

[0003] If copper is taken for an example, the copper alloy which reinforced the shortage of an intensity which is a copper 
weak point, without spoiling high conductivity and high temperature conductivity is well-known. Independent or the 
method of more than one adding and performing the precipitation hardening by the high temperature aging is indicated 
by JP,57-9850,A as the copper strengthening technique in the element with few amounts of dissolution, such as Zr, Cr, 
Cd, and Be. The technique of distributing and strengthening a host phase and the ceramic grain of difficulty reactivity to 
a copper host phase is indicated by JP,2-213433,A, JP,1-96338,A, and JP,60-208402,A. Each strengthening is produced 
by barring trusion movement whose precipitation grain or ceramic grain distributed minutely bears a plastic deformation. 
As the distributed technique in a ceramic dispersion-strengthening type copper alloy, the mechanical alloying of the 
mixed powder of a copper powder and a ************ impalpable powder is indicated by JP,3-2338,A, JP,2-213433,A, 
and JP,63-83240,A in addition to the oxide dispersion-strengthening technique of using a powder alligation and an 
internal-oxidation method. Although there is just a difference of a grade, the ceramic particulate material has joined to the 
mother layer, and the impurity in a ceramic particulate material permeates into a host phase through the interface reaction 
at the time of mechanical alloying and sintering, and it pollutes a host phase. Therefore, use of high-grade ceramic grain 
is desired. If the addition of for example, an oxide ceramics is made to increase as a particulate material for 
on-the-strength increase, a fall of the increase of the number density of the copper oxides in a copper host phase, the 
electrical and electric equipment, and thermal conductivity will be caused. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention conquers the technical probrem of the 
conventional strengthening copper alloy mentioned above and an oxide dispersion-strengthening type copper alloy, has 
the lubricity more than the conventional slider material for pantographs, and an EQC especially, and is to offer the 
oxide-dispersion-strengthened-alloy type current collection sliding material which has moreover also improved the 
abrasion resistance under energization unusual conditions, such as the abrasion resistance under the sliding condition of 
the energization status, and arcing. 
[0005] 

[Means for Solving the Problem] The oxide-dispersion-strengthened-allqy type current collection sliding material of this 
invention consists of the copper system alloy or iron system alloy which 3. ceramic ultrafme particle, solid- lubrication 
material grain, or the. so lid- lubrication material staple fiber distributed,- and the mean particle diameter of the 
aforementioned ceramic ultrafine particle consists of a mean particle diameter of the aforementioned solid-lubrication 
material grain, or an average diameter of the aforementioned solid-lubrication material staple fiber from a parvus sintered 
compact. 

[0006] Moreover, the oxide-dispersion-strengthened-alloy type current collection sliding material of this invention 
consists of a sintered compact the mean particle diameter of the aforementioned solid-lubrication material grain or whose 
average diameter of the aforementioned solid-lubrication material staple fiber the mean particle diameter of the 
aforementioned ceramic ultrafine particle is 200nm or less, and is 0.25-10 micrometers. 

[0007] Moreover, as for the oxide-dispersion-strengthened-alloy type current collection sliding material of this invention, 
the field which is 200nm or less and these 500 or more ceramic ultrafine particles per 1 square micrometer distributed is 
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formed for the mean particle diameter in all fields substantially [ the aforementioned current collection slidine material 1 
as for the aforementioned ceramic ultrafine particle. h 
[0008] Moreover, the content of the aforementioned ceramic ultrafine particle is 1 or less % of the weight and the 
particle size of this ceramic ultrafine particle is 200nm or less, and, as for the oxide-dispersion-strengthened-alloy type 
current collection sliding material of this invention, the field distributed to 500 or more 1 square micrometers per 1 % of 
the weight of these ceramic ultrafine particles is formed for it in all fields substantially [ the aforementioned current 
collection sliding material ]. 

[0009] Moreover, the content of the aforementioned ceramic ultrafine particle is 1 or less % of the weight, and the 
particle size of this ceramic ultrafine particle is 200nm or less, and, as for the oxide-dispersion-strengthened-alloy type 
current collection sliding material of this invention, the field distributed to 500 or more 1 square micrometers is formed 
for it in all fields substantially [ current collection sliding material ]. 

[0010] Moreover, the oxide-dispersion-strengthened-alloy type current collection sliding material of this invention When 
the relation with the mean grain spacing (nm) of a content (weight %) and this ceramic ultrafine particle is displayed in 
both the logarithmic-scale graph, the aforementioned ceramic ultrafine particle As for a ceramic ultrafine particle, a 
content and a mean grain spacing are included within the limits of quadrilateral ABCD which connected four points A 
points (0.01 % of the weight , 20nm), B points (0.01 % of the weight, 500nm), C points (1.0 % of the weight, 50nm) and 
D points (1.0 % of the weight , 2nm), in a straight line. ' 
[001 1] Moreover, the oxide-dispersion-strengthened-alloy type current collection sliding material of this invention 
becomes either copper or iron from the sintered compact with which the ceramic ultrafine particle and the graphite 
whisker were distributed. 

[0012] Especially this invention is [ in / the following combination / in addition to the configuration mentioned above ] 
effective. 

[0013] The oxide-dispersion-strengthened-alloy type current collection sliding material of this invention is one sort, the 
high grade included two sorts, or a heat-resistant nitride dispersion strengthened alloy among the ceramic grain which it 
distributes [ grain ] in the base material which consists of one sort in the copper containing the graphite, the copper 
containing the graphite whisker, a copper system alloy, and an iron system alloy, and this base material' and carries out 
improvement strengthening of the intensity of this base material. Although what is 0.001 micrometers - 0.2 micrometers 
is desirable as for the particle size distribution of a particulate material, its combination which makes a copper-alloy base 
material-distribute BN grain 1 or less % of the weight is good. 

[0014] Moreover, for the oxide-dispersion-strengthened-alloy type current collection sliding material of this invention, a 
particle size distribution is 0.001 micrometers - 0.2 micrometers. 0.05 - 0.2 % of the weight is preferably included for one 
sort or two sorts 0.2 to 1.0% of the weight among A1N grain currently distributed in the state of grain, and BN grain and 
the remainder is Sn, Bi, Cr, Mn, Nb, and MoS2 besides Cu. It is the copper system alloy which contains at least one or 
more sorts inside. 

[0015] Moreover, the oxide-dispersion-strengthened-alloy type current collection sliding material of this invention 0 05 - 
0.2% is preferably included for one sort or two sorts 0.2 to 1.0% of the weight among A1N grain currently distributed in a 
base material m the state of the grain of 0.001 micrometers - 0.2 micrometers of particle size distributions and BN erain 
including a graphite whisker 1.0 to 10.0% of the weight. The remainder is Sn, Bi, Cr, Mn, Nb, and MoS2 besides Cu. It is 
a copper system alloy containing at least one or more sorts in each component. 

[0016] Moreover, the oxide-dispersion-strengthened-alloy type current collection sliding material of this invention is 
0.001 micrometers of particle size distributions. -0.2 micrometer 0.01 - 1.0 % of the weight is included for BN grain 
currently distributed in a base material in the state of grain, and the remainder is Sn, Bi, Cr, Mn, Nb, and MoS2 besides 
Cu. It is a copper system alloy containing at least one or more sorts in each component. 

[0017] Moreover, the oxide-dispersion-strengthened-alloy type current collection sliding material of this invention A 
metal powder, ceramic powder, and solid-lubrication material powder or a solid- lubrication material staple fiber It 
contains with the product made from a ceramics, or a metal ball in the product made from a ceramics, or a metal 
container. While sufficient press force to carry out composition deformation of the aforementioned rrietal powder with 
the aforementioned product made from a ceramics or a metal ball by rotating this product made from a ceramics or a 
metal container is given It manufactures by growing up the aforementioned metal powder into a desired particle size by 
giving a sufficient rotational speed and the sufficient turnover time for making the interior distribute uniformly the 
aforementioned ceramic powder, solid-lubrication material powder grain, or a solid-lubrication material staple fiber of 
the aforementioned metal powder. 

[0CF1 8] The concrete process in* this invention is as follows. A copper powder, and Sn, Bi, Cr, Mn, Nb and MoS2 At least 
one or more sorts of raw material powder is mechanically alloyed with a high-energy ball mill inside, and a particle size 
distribution distributes further one sort of A IN grain which is 0.001 micrometers - 0.2 micrometers, and BN grain or two 
sorts in the alloyed host phase. The mechanical alloying by the ball mill holds the ball mill container made from stainless 
steel which dedicated mixed powder and the ball made from stainless steel in a 100 degrees C - 200 degrees C 
temperature region, simultaneously, exhausts the inside of the aforementioned container to 10-2 - 10-3Torr and carries 
out degasifying processing. Subsequently, the inert gas replacement in the aforementioned ball mill container by inert 
gas, such as high-grade Ar gas of the pressure 1 normal atmosphere and 99.9 % of the weight or more of purity or N2 gas 
of equivalent purity, is performed. Next, it is 100 - 300rpm near a room temperature about the aforementioned ball mill 
container. It rotates and alloying processing of less than 20 hours is performed. Finally it is this alloying powder 99 99 It 
is good to carry out annealing purification in the high-grade hydrogen draft more than weight %. Moreover, the purity of 
the copper powder before mechanical alloying is 99.0 - 99.9 % of the weight, and it is good that the mean particle 
diameter of this powder is 200 micrometers or less. Moreover, the mean particle diameter of A1N grain before 
mechanical alloying and BN grain is 0.1 micrometers. It is desirable that it is the following and A IN grain and BN grain 
are purity 99.2. It is desirable that the thermal conductivity of the sintered compact of powder grain is more than 50W/m 
and K m BN gram more than 150W/m and K by A1N grain more than weight %. 

[0019] this invention is the powder of copper or iron, and Sn, Bi, Cr, Mn, Nb and MoS2. Inside At least one or more sorts 
of raw material powder and graphite whiskers, And one sort in A1N grain and BN grain and two sorts of mixed powder is 
mechanically alloyed with a high-energy ball mill. It is 0.001 micrometers of particle size distributions in copper or an 
iron-alloy host phase. It is the manufacture technique of the heat-resistant nitride dispersion-strengthening copper powder 
which distributes one sort of -5micrometer A1N grain and BN grain, or two sorts. For the graphite whisker before 
mechanical alloying, thermal conductivity is the diameter of 0.3 micrometers more than lOOOW/m and K. What is 
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-2micrometer and the length of 1-100 micrometers is desirable. 

[0020] Moreover, this invention is in the manufacturing method of the ceramic variance metal powder characterized by 
including the 3rd step process which carries out the mechanical alloying of the 2nd step process which carries out the 
mechanical alloying of the 1st step process which carries out the mechanical alloying of two or more metal raw material 
powder, and the end of a mechanical alloy powder, the solid-lubrication material powder or solid-lubrication material 
staple fiber obtained according to the 1st step process, and the end of a mechanical alloy powder obtained according to 
the 2nd step process and ceramic powder. 

[0021] this invention is in the slider material for pantographs which consists of a ceramic grain variance metal member 
sintered under elevated- temperature pressurization using the ceramic grain variance metal powder mentioned above. 
[0022] In addition, the metal powder before the mechanical alloying concerning this invention can be manufactured by 
the following technique. Make a high-grade metal or a high-grade alloy into an impalpable-powder manufacture material, 
and melting of the aforementioned high-grade metal or high-grade alloy wire which carries out continuity supply is 
carried out using an image furnace or a laser beam. High-grade hydrogen of 99.99 % of the weight or more of purity and 
99.9% of the weight or more of the high grade Ar are mixed to this fusion zone flow rate 30-50:70-50. It is desirable to 
inject the aforementioned mixed gas as atomize gus with pressurization or vacuum length, to spray the aforementioned 
high-grade metal or a high-grade alloy, and to manufacture a high-grade metal powder under a reducing atmosphere. 
[0023] 

[Function] The ceramic ultrafine particle in this invention strengthens and combines the matrix metal which distributes 
minutely and serves as a host phase, and holds firmly solid-lubrication material grain or a solid-lubrication material staple 
fiber. Consequently, since defluxion of the solid-lubrication material in sliding can be prevented, the sliding property 
which was excellent over the long period of time is acquired. Therefore, an effect will not be acquired if the particle size 
of the ceramic grain distributed for strengthening is not a fine potato from the particle size of solid-lubrication material at 
least. 

[0024] If it is not 200nm or less in particle size as ceramic grain, sufficient strengthening effect will not be acquired. 
Although variance of the ultrafine particle of a finer particle size is desirable, since mechanical alloying takes a long time, 
l-100nm is desirable. Although an effect is acquired by the few content by distributing the ultrafine particle of a finer 
particle size, 0.01 - 1.0 % of the weight is desirable. It is 0.03 - 0.3 % of the weight more preferably. 
[0025] The ceramic powder used here is one sort of an oxide, a nitride, carbide, and a boride, or two sorts or more. One 
sort or two sorts or more in aluminum203 with the low reactivity especially over copper, Zr02, MgO, CrN, ZrN and 
Si02, Ti02, A1N, TiB2, ZrB2 and BN, B4C, beta-SiC, and TiC, TiN and NbC are desirable. It is desirable to carry out 
mechanical alloying so that the particle size distribution of the aforementioned ceramic powder in a dispersion 
strengthened alloy may be set to 0.001-0.02 micrometers. The mean particle diameter of the aforementioned ceramic 
powder before mechanical alloying is 0.1 micrometers. It is desirable to use the following. Although ceramic grain grinds 
this and it is atomized in a ball mill, a atomization particle size distribution is because it is dependent on atomization start 
particle size. For the need that the target particle size distribution is 0.001-0.02 micrometers and of being a domain, the 
detailed- ized lower limit particle size by mechanical alloying is 0.001. That it is the order of mum and the size which acts 
effectively as resistance to the trusion are decided from being considered about a maximum of 0.02 micrometers. 
Especially, it is 0.001-0.01 micrometers. The following is desirable. Moreover, the ceramics with high purity is desirable 
also because of a purity maintenance of the difficulty reactivity with ceramic grain, copper, or an iron base material, 
copper, or an iron base material, and it considers from the field of industrial production nature especially, and is 99.0. 
The purity more than weight % is suitable. Especially A1N and BN seldom react with copper or iron, and are a desirable 
component. As for the parent metal used as basic composition, it is desirable to use copper or iron. 

0026] The component of basic composition is shown in Table 1. 

: 0027] 
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[0028] Fundamental weighted solidity is shown in Table 2. 

[0029] 
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[0030] 

[Example] An example explains this invention in detail below. 

[0031] (Example 1) The alloy which has the alloy composition shown in Table 1, respectively was produced. The alloy 
production technique is described below. Cu powder (-325 meshes) and other alloy contents (all are -100 meshes) are 
mixed the specified quantity every first, and it loads with 150 balls made from SUS with a diameter of iOmm into the 
bail mill made from SUS (the outer diameter of 130mm, the bore of 1 10mm, depth of 100mm). the inside of the sealed 
ball mill — a high grade Ar after a substitute and 150rpm a ball mill — 5 — or it rotated for 10 hours, raw material 
powder was alloyed mechanically, and the hardener was produced This hardener does not contain BN and C and BN and 
C were alloyed by performing mechanical mixture again with a hardener inside a ball mill. The mechanical mixture 
conditions with a hardener were performed in Ar ambient atmosphere in rotational frequency 1 50rpm, the mixing time 1 , 
or 5 hours. In addition, in order to promote alloying with C component and a hardener, meta-** ****** carbon was 
effective as a C component. 

[0032] (Example 2) The pantograph consists of a slider 1, **** 2, the horn 3, the drag flask 4, the cope box 5, a slanting 
spool 6, a pin 7, a windshield 8, etc., as shown in drawing 2 , and this invention material is attached as a slider 1. 
Moreover, drawing 3 is drawing which attached the slider material of this invention in the stream-line pantograph 20. 
The stream-line pantograph 20 is a pantograph supposing the high-speed run 300km [ /] or more ofh, reduces the air 
resistance at the time of a run, and reduces the whizzing sound considered to become the key factor of an ambient noise. 
The stream-line pantograph 20 consists of a slider 21, **** 22, the horn 23, a restoration spring 24, a cylinder 25, a 
support insulator 26, etc., and the spring 27 for easing the contact impact with trolley wire is built in the **** 22 interior 
which fixes a slider 2 1 . A cylinder 25 has a rotation function on a main shaft 28 so that it may be possible to change 1 80 
degrees of the sense of **** 2 at the time of a return trip run. 

[0033] (Example 3) The relation of the sliding speed and abrasion loss by the pantograph which used this invention 
material is explained. The case of the-less energizing and energization about the result of the conventional slider material 
for pantographs and this invention material is compared and shown in drawing 4 . [ the relation of the sliding speed and 
abrasion loss in an indoor abrasion test ] 

[0034] In drawing 4 , as for the abrasion test result in the energization status of this invention copper system slider 
material, and 32, i 1 is the same, and, for the energization abrasion test result of the iron system slider material of this 
invention, and 34, as for the non-energized abrasion test result of the iron system slider material of this invention, and 35, " 
the energization abrasion test result of the conventional material copper system sintered alloy and 36 are [ the 
non-energized abrasion test result of the copper system slider material of this invention, and 33 ] as a result of From these 
results, as compared with the abrasion loss of the conventional material, there is little abrasion loss of the slider material 
of this invention, and the outstanding wear property is shown, moreover, a ratio [ as opposed to the increase in a sliding 
speed as a general trend ] — it turns out that the relation of abrasion loss completely shows a reverse inclination with an 
iron system alloy and a copper system alloy namely, — a high-speed run — the direction of a copper system alloy — an 
iron system alloy ~ comparing — a ratio — it is shown that abrasion loss is advantageous few 

[0035] Drawing 5 is the result of showing the change of abrasion loss to the contact force with the trolley wire at the time 
of using the pantograph equipped with the copper system slider by this invention. About at lOOkm/h, 40 is a wear rate in 
the status that it does not energize, and 41 is a wear rate in the energization status that the wear rate in the status 100km 
about ]/h of the conventional material that it does not energize and 43 are equivalent to lOOkm/h of the conventional 
material at about lOOkm/h as for the wear rate in the energization status, and 42. The wear at the time of-less energizing 
is equal to mechanical wear. The abrasion loss at the time of energization is an amount which added electric wear to 
mechanical wear. Electric wear is considered that the layer which deteriorated by the wear and arcing by arcing is divided 
into what receives mechanical wear. When contact force became large according to the slider of this invention, the 
amount of mechanical wear increased almost linearly. Although the wear at the time of energization also became large by 
increase of contact force, the result which has influence reduced compared with wear at the time of-less energizing was 
obtained. Since the rate of a lose contact (phenomenon in which a contact of a pantograph and trolley wire is severed) 
will become low if contact force increases, the ground is considered for as a result reducing wear by arcing. Moreover, 
although the wear rate fell so that it became the high-speed run, this is considered for the adhesive wear with trolley wire 
to fall. 3 
[0036] (Example 4) It measured [ material / slider / of the copper system slider material of this invention, and the 
conventional material ] about the relation between an energization current and abrasion loss. For the abrasion loss of this 
invention material in supply voltage 5V loaded condition, and 54, the abrasion loss in the supply voltage 120V-75V of 
the conventional material copper system sintered alloy and 55 are [ 50 of drawing 1 / the abrasion loss of this invention 
material m supply voltage 120V loaded condition, and 51 / the abrasion loss ot this invention material in supply voltage 
80V loaded condition, and 52 / the abrasion loss of this invention material in supply voltage 10V loaded condition, and 
53 ] the supply voltage 10V-4.6V of the conventional material copper system Under the condition that the supply voltage 
of what a difference big when supply voltage is low is not accepted in by this invention material and the conventional 
material by the result shown in drawing 1 is high, the predominance of this invention material is clear. As a general 
inclination, it is shown that the ditterence in supply voltage influences a wear rate, 

[0037] Namely, if supply voltage is high, it will be easy to generate an arc at the time of a lose contact. Therefore, in a 
general inclination, although there is also little wear by arcing at the time of a lose contact if supply voltage is low even if 
an energization current is high, the remarkable increase in abrasion loss is seen to a high-voltage run. In the case of this 
invention article, it is clear for a reduction of wear to be possible compared with the slider material of the conventional 
composition especially at the time of high supply voltage. That an energization current is high means that there are many 
vehicles which one set of a pantograph pays as conditions in an actual tramcar run. That is, although it is generally in the 
inclination to reduce the number of a pantograph, in consideration of occurrence of sound with the wind at the time of a 
high-speed run, it means increasing wear of slider material so that the number of pantographs becomes fewer in that case. 
It turns out that it excels in abrasion resistance under the condition especially with little base of a pantograph compared 
with the conventional material in the case of this invention material. 

[0038] (Example 5) Drawing 6 explains the relation between the ceramic ultrafine particle content in this invention 
material, and abrasion loss. Drawing 6 is the result of the rate of the abrasion of contact wire of the other party of the 
copper system slider material ot this invention and this invention material showing how it changes with the BN contents 
in slider material. 60 — the ratio of the slider material of this invention -- abrasion loss and 61 mean the wear rate of the 
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other party's trolley wire (****), and 62 means BN content optimum domain 

[0039] (Example 6) Drawing 7 is used and the example of such manufacture technique in the end of a grain 
dispersion-strengthening type alloy powder is explained to this invention. Drawing 7 is a schematic diagram of 
mechanical alloying, and shows a planet ball mill. Rotation is told to the base trame section 81 from the external drive 
system 80, and the trituration container 83 takes revolution 82. Simultaneously, while a centrifugal force 84 arises, the 
rotation 85 of trituration container 83 self also happens, when the trituration container 83 which rotates with revolution 
by the base frame section 81 repeats reverse-rotation movement, a strong centrifugal acceleration is generated in four sets 
of the trituration containers 83 arranged on the base frame section 81 at the cross, and the powder and the ball 86 in the 
trituration container 83 collide with them with high energy. 

[0040] As shown in drawing 8 , a trituration container possesses the substitute valve 92 of the vacuum length valve 91, 
Ar gas, or nitrogen gas, and the thermometer insertion opening for the thermometries in a container 93, and consists of 
the mixed powder 97 in the lid made from stainless steel 94, the container made from stainless steel 96 with a capacity of 
500ml equipped with the heater 95, and the container 96, and a ball made from stainless steel 98 with a diameter of 
10mm. A ball 98 is rotated along with the wall of a container 96, and a collision produces it between the walls of between 
balls 98, the ball 98, and the container 96. 
[0041] 

[Effect of the Invention] According to this invention, ceramic ultrafine particle variance high intensity and wear-resistant 
current collection sliding material are obtained by mechanical alloying processing, and it is very effective as slider 
material for pantographs. Especially, it is very effective as slider material for pantographs for high-speed run vehicles. 



[Translation done.] 
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